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AB GTPase-activating protein (GAP) , which regulates the activities of Ras 

proteins, is implicated in mitogenic signal transduction by growth-factor 
receptors and oncoproteins with tyrosine kinase activity. Oncogenic viral 
Src (p60v-src) encoded in Rous sarcoma virus possesses elevated tyrosine 
kinase activity compared with its nononcogenic normal homolog, cellular 
Src (p60c-src) . To examine molecular interactions between GAP and the two 
Src kinases, immunoprecipitates of Src or GAP prepared from cell 
lystates were resolved by gel electrophoresis and analyzed by an 
immunoblot procedure with antibodies to GAP or Src used as 
probes. Results suggest that p60c-src is associated with a complex 
containing GAP in immunoprecipitates from lysates of normal rat and 
chicken cells. However, GAP is not phosphorylated in p60c-src 
immunoprecipitates subjected to in vitro kinase reactions. By contrast, 
GAP undergoes tyrosyl phosphorylation in vitro when immunoprecipitates of 
p60v-src prepared from transformed cell lysates are incubated with ATP. 
Our findings suggest that p60v-src and p60c-src associate with complexes 
containing GAP and provide a biochemical link between both kinases and 
GAP/Ras signal transduction pathways. These results are consistent with 
the hypothesis that GAP has a role in mediating normal functions of 
p60c-src as well as oncogenic activities of p60v-src. 
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regionally and temporally regulated in fetal brain. 
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CS Department of Pediatrics, Johns Hopkins Medical Institutions, Baltimore, 
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DT Journal; Article; (JOURNAL ARTICLE) 
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AB Two cons ti tut ively expressed isoforms of nitric oxide synthase (NOS) have 
been identified, Nosl and Nos3 . Nosl was originally identified in 
neuronal cells and Nos3 in endothelial cells. Because the biochemical 
activity of NOS is developmental ly regulated, we tested the hypothesis 
that protein expression is also developmentally regulated. 
Antibodies to Nosl and Nos3 were evaluated for specificity by 
immunoblotting and then used for immunohistochemistry . In fetal and adult 
sheep brain homogenates, Nosl antibodies identified one 
immunoreactive band of proteins at 155 kDa. The Nos3 antibody 
detected one immunoreactive band at 145 kDa that comigrated with a 
reactive band in endothelial cell lystates. 

Immunoblots of developing neocortex demonstrated that Nosl was enriched at 
early gestational ages, whereas Nos3 expression was relatively constant 
throughout development. By immunohistochemistry, distinct 
isof orm-specif ic patterns of immunoreactivity were detected. At 60 days, 
Nosl immunoreactivity is primarily localized in neuropil, but by 
midgestation, nonpyramidal neurons are labeled in the cortical plate. 
Developing neurites are Nosl-positive at 60 and 71 days, decreasing in 
abundance by 93 days. By 93 days the striatum is fully populated by 
Nosl -expressing nonprincipal neurons. In hippocampus and subthalamic 
nucleus, Nosl immunoreactivity is greatest at 60 and 71 days gestation, 
decreasing thereafter. Immunoreactivity , for Nos3 delineates 
cerebrovasculature maturation from a primarily radial to a highly complex 
branching arrangement. Hindbrain structures achieve mature organization 
of the cerebrovasculature before forebrain. We conclude that constitutive 
NOS protein expression is developmentally regulated and that distinct ' 
isoforms of NOS are regulated differentially during brain development. 
Expression of Nos3 parallels maturation of the cerebrovasculature, whereas 
the transient, region- and cell type -dependent enrichment of Nosl in the 
developing brain may indicate a temporally and spatially restricted role 
for this enzyme in the maturation of specific neuronal populations. 
CT Check Tags : Female 
Animals 

Blotting, Western 

Brain: AH, anatomy & histology 
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TI Bradykinin- stimulated protein tyrosine phosphorylation promotes 

endothelial nitric oxide synthase translocations to the cytoskeleton 
AU Venema, Virginia; Marrero, Mario B.; Venema, Richard C. 

CS Vascular Biology Center, Dep. Pediatrics, Dep. Pharmacology, Toxicology, 

Med. Coll. Georgia, Augusta, GA, 30912, USA 
SO Biochemical and Biophysical Research Communications (1996), 226(3), 

703-710 

CODEN: BBRCA9; ISSN: 0006-291X 
PB Academic 
DT Journal 
LA English 

CC 2-10 (Mammalian Hormones) 

AB Stimulation of bovine aortic endothelial cells (BAEC) with bradykinin 

produces cycles of tyrosine phosphorylation/dephosphorylation of a 90 kDa 
endothelial nitric oxide synthase (eNOS) -associated protein which we have 
termed ENAP-1 (for endothelial nitric oxide synthase-associated protein 1) . 
ENAP-1 interacts specifically and tightly with eNOS in BAEC and is 
co-immunopptd. from cell lystates with anti-eNOS 
antibodies. In addition, anti-phosphotyrosine antibodies 

co-precipitate eNOS. Bradykinin- stimulated tyrosine phosphorylation of ENAP-1 

is 

blocked by the tyrosine kinase inhibitor, tyrphostin. Dephosphorylation 
is blocked by the tyrosine phosphatase inhibitor, orthovanadate . 
Treatment of BAEC with bradykinin or the tyrosine phosphatase inhibitor 
phenylarsine oxide promotes tyrosine phosphorylation of detergent - insol . , 
cytoskeletal proteins accompanied by translocation of eNOS to the 
cytoskeletal subcellular compartment. Translocation is blocked by the 
tyrosine kinase inhibitor, geldanamycin and does not appear to alter 
enzyme catalytic activity. Tyrosine phosphorylat ion-dependent association of 
eNOS with the cytoskeleton may have a role in targeting NO production to 
specific subcellular locations. 

ST bradykinin endothelium nitric oxide synthase translocation 

IT Phosphoproteins 

RL: BAC (Biological activity or effector, except adverse); BPR (Biological 
process); BSU (Biological study, unclassified); BIOL (Biological study); 
PROC (Process) 

(ENAP-1 (endothelial nitric oxide synthase-associated protein 1) ; 
bradykinin- stimulated protein tyrosine phosphorylation promotes 
endothelial nitric oxide synthase translocations to cytoskeleton of 
bovine aortic endothelial cells) 

IT Cytoskeleton 

v Phosphorylation, biological 
Signal transduction, biological 

(bradykinin- stimulated protein tyrosine phosphorylation promotes 
endothelial nitric oxide synthase translocations to cytoskeleton of 
bovine aortic endothelial cells) 

IT Phosphorylation, , biological 

(-dephosphorylation, bradykinin-stimulated protein tyrosine 
phosphorylation promotes endothelial nitric oxide synthase 
translocations to cytoskeleton of bovine aortic endothelial cells) 

IT Dephosphorylation, biological 

(-phosphorylation, bradykinin-stimulated protein tyrosine 
phosphorylation promotes endothelial nitric oxide synthase 
translocations to cytoskeleton of bovine aortic endothelial cells) 

IT Artery 

(aorta, endothelium, bradykinin-stimulated protein tyrosine 
phosphorylation promotes endothelial nitric oxide synthase 
translocations to cytoskeleton of bovine aortic endothelial cells) 
IT Biological transport 

(translocation, bradykinin-stimulated protein tyrosine phosphorylation 
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